Introduction
Ossification of the posterior longitudinal ligament (OPLL) commonly occurs in the cervical spine and less commonly in the thoracic spine, predominantly affecting the Asian population [1, 2] . However, extensive continuous OPLL involving the cervicothoracic spine is unusual and is rarely described in the literature. In such cases, when surgical decompression is indicated in view of the deteriorating neurological status, it becomes a challenge for the operating surgeon to perform extensive posterior decompression and provide adequate stabilization, while taking into consideration the high risk of C5 palsy due to the posterior shifting of the spinal cord [3] [4] [5] [6] [7] . Here, we report a patient with extensive C3 to T3 OPLL who was managed successfully with posterior decompression and instrumented fusion. The patient subsequently had an uneventful follow up and complete recovery without any immediate or delayed C5 palsy. We intend to report this case considering the extensive nature of the ossification and the successful outcome.
Case report
A fifty-one years old delivery man with no significant past medical history, presented with progressive unsteadiness and bilateral lower limb weakness over a period of six months which eventually became worse resulting in inability to walk without a walking aid. In addition, he also had chronic neck stiffness for over two years for which he did not seek any intervention. He denied any problem with hand dexterity such as difficulty to use chop sticks, button his shirt or pick up a coin.
A thorough neurological examination was performed which showed significant signs of myelopathy in the lower limbs. In particular, the medical research council's (MRC) grading of muscle power in both lower limbs (L2-S1) was 4/5. Deep tendon reflexes (DTRs) including the knee jerk and ankle jerk were exaggerated on both lower limbs. Babinski's sign was positive bilaterally. The patient had difficulty in getting up from an armless chair and was unable to perform a tandem gait. Interestingly, he did not demonstrate any upper limb signs. His sensory-motor various surgical options available. For extensive decompression at the cervico-thoracic region, anterior surgery is least preferred and the appropriate surgical option is either C3-T3 laminoplasty or C3-T3 laminectomy with instrumented postero-lateral fusion. However, multi-level laminoplasty is contraindicated in patients with kyphotic cervical spine as it may lead to further cord compression due to loss of alignment [16, 17] . Therefore, our strategy was to do C3-T3 laminectomy with infunction and reflexes were normal in both upper limbs and Hoffman's sign was negative. The Japanese orthopaedic association (JOA) score was 14/17 indicating grade 1 disability. Xrays of the cervical spine showed signs of degeneration with loss of cervical lordosis and anterior osteophytes involving C3 to C6 (Fig. 1) . Computerised tomography (CT) and magnetic resonance imaging (MRI) were suggestive of an extensive OPLL from C3-T3 causing significant canal compromise ( Fig. 2 and 3) . No cord signal changes were noticeable. A diagnosis of extensive cervico-thoracic OPLL causing myelopathy was made. Considering the clinico-radiological presentation and to prevent any further deterioration of neurological status, immediate surgery was planned.
Dexamethasone 8mg was given intravenously prior to the procedure. A C3-T3 posterior decompression and instrumented postero-lateral fusion using C3-C6 lateral mass screws and T1-T3 pedicle screws was done with O-Arm navigation guidance (Medtronic StealthStation ™ S7 surgical navigation system, Medtronic Inc., CO, USA). To reduce the risk of C5 palsy by sudden extensive posterior migration of the cord, laminectomy was performed in three stages with the aid of somatosensory evoked potential (SSEP) and motor evoked potential (MEP) neuro-monitoring. Firstly, the lamina was removed en-bloc from C3-C5 with the aid of a high speed burr. The spinal cord was then allowed to adapt to its new position for 10 minutes before performing similar en-bloc laminectomy for C6-C7. After waiting for another 10 minutes, the final laminectomy for T1-T3 was performed in a piece meal fashion. Postero-lateral fusion was done using local bone chips and bone substitutes. The operative time was 5 hours.
The post-operative period was uneventful and the patient was subjected to physiotherapy as tolerated. He was advised to wear a cervical collar for the first six weeks and was allowed to walk with support from the second post operative day. There was no wound related issues and his upper limb power remained full with no signs of C5 palsy. He was discharged in two weeks. Rehabilitation protocols were continued and his condition gradually improved. At one month follow up, he was able to walk without support and had normal power in both lower limbs. He was followed up every month for the first six months and every 6 months thereafter. He was back to work in 6 months and his X-ray suggested adequate postero-lateral fusion. Throughout his follow-up for 2 years, there was no evidence of implant loosening and his condition remained stable (Fig. 4) .
Discussion
OPLL is a hyperostotic condition characterised by ectopic calcification of the posterior longitudinal ligament [8] . The ligament becomes calcified by enchondral ossification and mature lamellar bone is eventually formed [9] . It is generally classified into four types: continuous, segmental, mixed and localized [10, 11] . It is usually seen at mid and lower cervical regions; however, it can occur anywhere in the spine [12] [13] [14] . Most patients present with progressive symptoms of spinal cord compression as in our patient; however, presentations may vary depending upon the site and extent of the ossification [15] .
Extensive OPLL spanning over multiple vertebral segments and intervening disc spaces is a rare phenomenon. In such scenarios, the surgical challenge is to adequately decompress the spinal cord without any complications, taking into consideration the (a) (b)
strumented postero-lateral fusion [18] . However, when extensive cervical cord decompression by multi-segmental laminectomy is performed, there could be significant posterior shift of the spinal cord leading to transient or prolonged C5 palsy [3] [4] [5] [6] [7] . To avoid this, we staged our decompression into three steps: C3-C5, C6-C7 and T1-T3 giving adequate time in between the steps for the cord to adapt to its new position. With neuro-monitoring aid, we were able to look for SSEP and MEP signal changes during each step of the surgery. With this strategy, we believe that the sudden movement of the spinal cord is controlled and occurs gradually, thereby reducing the risk of C5 palsy [19, 20] .
Conclusion
This case report highlights a rare occurrence of extensive cervicothoracic ossification of the posterior longitudinal ligament leading to worsening myelopathy prompting immediate surgical decompression. Extensive C3-T3 laminectomy with instrumented postero-lateral fusion was done and the patient recovered without any immediate or late complications. This emphasizes the importance of controlled posterior decompression and instrumented fusion for extensive OPLL involving the cervico-thoracic junction. (a) (b)
